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(54) DIGITAL IMAGE FORMING DEVICE 

(57)Abstract: 

PURPOSE: To enable a user to select a gradation 
characteristic in a digital image forming device as 
well by obtaining luminous data by correcting 
grada tion correction data, and executing 
exposure on the basis of the obtained lumi nous 
data. 

CONSTITUTION: The detected quantity of toner 
by an AIDC sensor 210 is divided into 28 levels 
for every color, and each original data before 
correction is stored beforehand for 28 groups of 
grid potential Va and developing potential VB. 
Besides, an original gradation curve is stored 
beforehand in a data ROM 203. Then, the user 
sets the gradation curve by an operating panel 
221, and simultaneously, he sets a gradation 
representation pattern by a subpanel 340. Next, 
the original gradation curve corresponding to the 
detected values 1 to 28 of the AIDC sensor 210 
and the set gradation representation pattern is 
called out, and the gradation correction data is calculated from the original gradation and 
the set gradation curve. Then, the gradation correction data is corrected so as to obtain 
the target gradation characteristic, and the exposure is executed on the basis of the 
obtained luminous data. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st selecting means characterized by comprising the following as which a 
user chooses a target gradation characteristic from two or more gradation characteristics, 
the 2nd selecting means as which a user chooses a desired gray-scale-representation 
method from two or more gray-scale-representation methods, and an image concentration 
control system. 

The 1st memory measure that memorizes gray-level-correction data corresponding to 
electro photography image reproduction conditions chosen corresponding to concentration 
control information acquired by a detection means to acquire concentration control 
information on a picture. 

The 2nd memory measure that memorizes a gray-level-correction curve corresponding to 
combination of the gradation characteristic of two or more above-mentioned gray-scale- 
representation methods and the above-mentioned target. 

A gray-level-correction means to amend the above-mentioned gray-level-correction data, 
and to ask for emission data based on a gray-scale-representation method and a 
gradation characteristic with the 1st and the 2nd selected selecting means so that a 
target gradation characteristic may be acquired. 

A light-emitting control means which makes it expose based on emission data obtained by 
a gray-level-correction means. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the gradation control of the digital image 

forming device in a digital printer, a digital copier, etc. 

[0002] 

[Description of the Prior Art]In the electrophotography process in a digital printer, a digital 
copier, etc., laser light emitting is modulated corresponding to image reading concentration 
(digital value of a multiple value), and a picture is reproduced. As for the concentration of 
an outputted image, in image reproduction, it is desirable that it is proportional to image 
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reading concentration. The gradation characteristic which is a relation to the image 
reading concentration of outputted image concentration is a factor which influences the 
impression of a pictorial picture greatly. Then, a luminescent characteristic is amended so 
that the image concentration inputted may be processed and the concentration of the 
picture formed may be proportional to inputted image concentration. This is called gray 
level correction. In color picture reappearance, it is called for that an outputted image 
changes to image concentration linearly fundamentally, for this reason stabilization of a 
picture is called for. A gradation characteristic will change with change of the photo 
conductor sensitivity of an electrophotography process, surface potential, developing bias 
potential, a developing characteristic, etc. delicately. Then, image reproduction is stabilized 
by automatic concentration control, gray level correction, etc. In a digital image forming 
device, although the read image concentration is changed into the digital value of a 
multiple value, Since the nonlinear transformation of multi value data is easy by look-up 
table processing etc., in a digital image forming device, various stabilization control is 
possible (for example, device indicated to JP,3-271764,A by these people). 
[0003] 

[Problem(s) to be Solved by the InventionjHowever, actually, since image stabilization is 
not perfect, the quality of the reappearance picture by stabilization control may be 
unsatisfying for some pros' user. Then, if a user enables it to change a gradation 
characteristic positively, satisfaction can be given to a user and a user will be considered 
that it can output a picture with favorite gradation. In order to enable change of the 
gradation characteristic by a user, it is necessary to interlock and operate gray level 
correction and an image stabilization system, and the process control system 
corresponding to each image generation process is called for. However, a gradation 
characteristic changes also by the gray-scale-representation method of the 
electrophotography process itself. For example, in the laser intensity becoming [ irregular ] 
method, the light intensity of 1 dot of a laser beam is modulated corresponding to a 
picture signal. Here, when the unit of luminescence was set as two or more dots instead 
of 1 dot, or when usual is smaller than 100% and the duty ratio of the period which 
performs luminescence is set up, by each setups, the adhesion condition of a toner 
changes and image quality also changes. A gradation characteristic is influenced also with 
the color of a toner. It must be able to be coped with also when there is a factor by the 
side of the various electrophotography processes which affect such gray scale 
representation when a user enables it to choose a gradation characteristic arbitrarily. 
[0004]Also in the digital image forming device which performs various gray scale 
representation, the purpose of this invention is to enable selection of the gradation 
characteristic by a user. 
[0005] 

[Means for Solving the Problem]A digital image forming device which this invention 
requires for this invention is characterized by that the 1st selecting means as which a 
user chooses a target gradation characteristic from two or more gradation characteristics, 
the 2nd selecting means as which a user chooses a desired gray-scale-representation 
method from two or more gray-scale-representation methods, and an image concentration 
control system comprise: 

The 1 st memory measure that memorizes gray-level-correction data corresponding to 
electro photography image reproduction conditions chosen corresponding to concentration 
control information acquired by a detection means to acquire concentration control 
information on a picture. 

The 2nd memory measure that memorizes a gray-level-correction curve corresponding to 
combination of two or more above-mentioned gray-scale-representation methods and the 
gradation characteristic of the above-mentioned target. 

A gray-level-correction means to amend the above-mentioned gray-level-correction data, 
and to ask for emission data based on a gray-scale-representation method and a 
gradation characteristic with the 1st and the 2nd selected selecting means so that a 
target gradation characteristic may be acquired. 
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A light-emitting control means which makes it expose based on emission data obtained by 
a gray-level-correction means. 

[0006] 

[Function]In a digital image forming device, a target gradation curve is made selectable. 
Respectively corresponding to the various gray scale representation by different 
luminescence conditions, a different color, etc., two or more gray-scale-representation 
methods are made selectable. On the other hand, in the image concentration control 
system, the gray-level-correction curve corresponding to electro photography image 
reproduction conditions is memorized. And corresponding to selection of the target 
gradation characteristic by a user, and a gray-scale-representation method, the gray- 
level-correction characteristic can be changed corresponding to electro photography 
image reproduction conditions at the time of image formation (at the time of the electro 
photography image reproduction conditioned change by an image stabilization system). 
[0007] 

[Example]Hereafter, with reference to drawings, the example by this invention is described 
in the following order. 

(a) The composition (b) printer control part of a digital color copying machine, and the flow 
of the gradation setting-out (i) printer control in the picture signal processing (c) image 
stabilization (d) gradation control (e) gradation selection (f) operation (h) color picture of 
two or more gray-scale-representation pattern (g) gray-level-correction data [0008](a) 
The lineblock diagram 1 of a digital color copying machine is a sectional view showing the 
entire configuration of the digital color copying machine concerning the example of this 
invention. A digital color copying machine is roughly divided into the image reader part 100 
which reads a manuscript picture, and the printer section 200 reproducing the picture 
read in the image reader part. The scanner 10 of the image reader part 100 is provided 
with stuck type CCD sensor 14 which changes the exposure lamp 12 which irradiates with 
a manuscript, the rod lens array 13 which condenses the catoptric light from a manuscript, 
and the condensed light into an electrical signal. The scanner 10 is driven by the motor 11 
at the time of manuscript reading, moves in the direction of an arrow (vertical scanning 
direction), and scans the manuscript laid on the platen 15. The image reader part 100 is 
controlled by the image reader control section 101 to be shown in drawing 3 . The image 
reader control section 101 with the position signal from the position detecting switch 102 
in which the position of the manuscript on the platen 15 is shown. The exposure lamp 12 
is controlled via drive I/0 103, and the scan motor driver 105 is controlled via drive I/0 103 
and parallel I/O104. The scan motor 11 is driven with the scan motor driver 105. 
[0009]If it returns to drawing 1 and explanation is continued, photoelectric conversion of 
the picture of the manuscript surface irradiated with the exposure lamp 12 will be carried 
out with CCD sensor 14. the red (R) and green which were obtained by CCD sensor 14 — 
(G) and blue — the multiple-value electrical signal of three colors of (B) is changed into 
one 8-bit gradation data of yellow (Y), magenta (M), cyanogen (C), and black (K) by the 
read signal treating part 20, and is outputted to the printer control part 201. As shown in 
drawing 3 , the image control part 106 is mutually connected by CCD color image sensor 
14, and each and the bus of the image signal processing part 20. The picture signal from 
CCD color image sensor 14 is inputted into the image signal processing part 20, and is 
processed. As shown in drawing 2 , in the image signal processing part 20, the picture 
signal by which photoelectric conversion was carried out with CCD sensor 14 is changed 
into the multiple-value digital image data of R, G, and B by A/D converter 21, next a 
shading compensation is carried out in the shading correction circuit 22, respectively. 
Since this image data by which the shading compensation was carried out is reflected light 
data of a manuscript, it performs log conversion and is changed into the density data of a 
actual picture by the log conversion circuit 23. While removing excessive black coloring by 
under color removal and ********** 24, the true black data K is generated from R, G, and 
B data. And the data of three colors of R, G, and B is changed into the data of three 
colors of Y, M, and C in the masked work circuit 25. In this way, after performing density 
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correction processing which multiplies Y and M which were changed, and C data by a 
predetermined coefficient, respectively in the density correction circuit 26 and performing 
a spatial frequency compensation process in the spatial frequency correction circuit 27, it 
outputs to the printer control part 201 as an image concentration signal. 
[0010]When it returns to drawing 1 and explanation is continued, in the printer section 200 
the print head part 31, After performing gray level correction according to the gradation 
characteristic of the photo conductor to the gradation data inputted, D/A conversion of 
the image data after amendment is carried out, a laser diode driving signal is generated, 
and the semiconductor laser 264 ( drawing 4 ) is made to emit light with this driving signal. 
The laser beam which modulates luminescence intensity corresponding to gradation data, 
and is generated from the print head part 31 exposes the photo conductor drum 41 to 
rotate via the reflector 37 through a polygon mirror. Before the photo conductor drum 41 
received exposure for every copy, it was irradiated with it with the eraser lamp 42, and it 
is uniformly charged by the electrifying charger 43. If exposure is received in this state, 
the electrostatic latent image of a manuscript will be formed on the photo conductor drum 
41. Only any one of cyanogen, magenta, yellow, and the toner development machines 45a- 
45d of black is chosen, and the electrostatic latent image on the photo conductor drum 41 
is developed. On the other hand, paper is fed to tracing paper from the paper cassette 50, 
and it is twisted on the transfer drum 51. The developed toner image is transferred by 
tracing paper with the transfer charger 46. The above-mentioned print process is 
repeatedly performed about four colors of yellow (Y), magenta (M), cyanogen (C), and 
black (K). At this time, the scanner 10 repeats scan operation synchronizing with 
operation of the photo conductor drum 41 and the transfer drum 51. Then, by operating 
the separating claw 47, it dissociates from the transfer drum 51, is fixed to tracing paper 
through the anchorage device 48, and it is delivered to the paper output tray 49. 
[001 1](b) A printer control part, picture signal processing drawing 3 , and drawing 4 show 
the block diagram of the whole control system of a digital color copying machine. The 
printer section 200 is equipped with the printer control part 201 which performs control of 
general print operation. The data ROM203 and RAM204 in which control ROM202 in which 
the program for control was stored, and various data (gray-level-correction data etc.) 
were stored is connected to the printer control part 201 provided with CPU. The printer 
control part 201 controls print operation by the data of these ROMs and RAM. The printer 
control part 201 The analog signal from the V Q sensor 44, the AIDC sensor 210, the ATDC 

sensor 21 1, the temperature sensor 212, and the humidity sensor 213, The signal from the 
fogging input switch 214, the color-balance switch 216, and the photo conductor lot 
switch 218 is inputted. Here, the V Q sensor 44 detects the potential on the surface of a 

photo conductor. The AIDC sensor 210 detects the toner amount of the reference toner 
image on the photo conductor developed on standard imaging conditions (photo conductor 
surface potential V Q , developing-bias-potential V g , light exposure) for every color, and 

sets V 0 , V B , and a light exposure as an optimal condition. Various data is inputted into the 

printer control part 201 via parallel 1/0222 by keystroke with the navigational panel 
221. Similarly, the input value in the tablet editor 232 (refer to drawing 1 3 ) explained in 
detail later is inputted into the printer control part 201. 

[001 2] According to the contents of control ROM202, the printer control part 201 with 
various input data, Control the copying control part 231 and the navigational panel 221, 
and further, The high voltage unit 244 for V g generating which generates the high voltage 

unit 243 for V Q generating which generates grid potential V Q of the electrifying charger 43 

via parallel 1/0241 and drive 1/0242, and development counters [ 45a-45d ] developing- 
bias-potential V B is controlled. The printer control part 201 is connected again with the 

image signal processing part 20 and image data bus of the image reader part 100. 

So that it may explain later based on the image concentration signal which enters via an 

image data bus, A luminescence level is defined with reference to the contents of data 
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ROM203 in which the gradation compensation table is stored, and the semiconductor laser 
driver 263 is controlled via drive 1/0261 and parallel 1/0262. 

With the semiconductor laser driver 263, the luminescence drives the semiconductor laser 
264. The abnormal conditions of the luminescence intensity of the semiconductor laser 
264 perform gray scale representation. 

[0013] Drawing 5 shows the appearance of the navigational panel 221. Here, LCD display 
301 performs status displays, such as a display in the mode set up by operation, 
explanation of the operating procedure to a user, a jam display, a display during copy 
operation. The panel reset key 302 is a key which initializes all the modes. The keys 303 
are a ten key which sets up a number of copied sheets, and a Clear key to clear. The 
start key 304 is a key which directs the start of a copy. A push on the image quality menu 
screen key 305 will display the menu for picture quality adjustments on LCD display 301. 
Picture quality adjustment is possible for a user by operating this. A push on the creation 
menu screen key 306 will display the set menu of various creation functions on LCD 
display 301. Various function settings and mode setting are possible for a user by 
operating this. The enter key 307 is used as a determining key and a following screen key 
in each operation screen of an above-mentioned image quality menu and a creation menu. 
The libber skiing 308 is used as a cancel key and a front screen key. The cursor key 309 
is a key which performs the cursor selection and level setting of a menu in each operation 
screen. The multifunction key 310 is a key which can change a meaning with each 
selection menu displayed on LCD display 301. This panel is provided with the IC card 
loading slots 31 1 and 312, and the IC card to two can insert it simultaneously at the 
maximum. And corresponding to each loading slot, it has a program call / register key 313, 
and the IC card discharge key 314. It is possible to read a bar code and to perform various 
mode setting using the bar code reader pen 315. 

[0014] Drawing 6 is a block diagram of image data processing in the printer control part 
201. Here, the image data (8 bits) from the image signal processing part 20 is inputted into 
the first-in first-out memory (henceforth a FIFO memory) 252 via the interface part 251. 
This FIFO memory 252 is a line buffer memory which can memorize the gradation data of 
the picture for the predetermined number of lines of a scanning direction. 
It is provided in order to absorb the difference of an operation clock frequency with the 
image reader part 100 and the printer section 200. 

The data of FIFO memory 252 is inputted into the gamma correction part 253 next. The 
various gamma correction data of data ROM203 is sent to the gamma correction part 253 
by printer control CPU250, and the gamma correction part 253 amends input data, and 
sends a luminescence level to the D/A conversion part 254. Various gray-level-correction 
data is stored in data ROM203. The analog voltage changed from the luminescence level 
(digital value) in the D/A conversion part 254, Next, after being amplified by the gain which 
switched switch SW1, SW2, and — (it corresponds to the different power P1, P2, and — ) 
by the gain switching signal generation circuit unit 256, and was set up in the gain 
changeover section 255 corresponding to the gain set value from the printer control part 
201, It is sent to the semiconductor laser driver 263 via drive 1/0261, and the 
semiconductor laser 264 is made to emit light with the light intensity of the value. On the 
other hand, printer control CPU250 sends a signal to the flashing caution signal generation 
circuit 257, generates the clock signal showing the dot cycle explained later and the duty 
ratio of luminescence, is sent to the semiconductor laser driver 263 via parallel 1/0262, 
and modulates image data with the clock. Thereby, a gray-scale-representation pattern is 
chosen. 

[0015](c) An image stabilization gradation characteristic is fundamentally determined by 
setting out of sensitivity characteristic [ of a photo conductor 1 developing characteristic, 
and electrification potential V Q , developing-bias-potential V g , and attenuation potential V s 

of an electrostatic latent image. In color picture reappearance, it is called for that an 
outputted image changes to copy density linearly fundamentally, for this reason 
stabilization of a picture is called for. This invention must be what a gradation control 
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system can be interlocked with an image stabilization system, and operates, is always 
stabilized and can supply the selected gradation characteristic, although a user enables it 
to choose a gradation characteristic. 

[0016]Before explaining image stabilization, the outline of an electrophotography process 
is explained. Drawing 7 shows the surrounding electrifying charger 43 of the photo 
conductor drum 41, and arrangement of the development counter 45r in graph. Here, the 
electrifying charger 43 of discharge potential V Q is countered and installed in the photo 

conductor 41. Negative grid potential V Q is impressed to the grid of the electrifying 

charger 43 with the grid potential generating unit 243. Since it can consider that the 
relation between grid potential V Q and surface potential V Q of a photo conductor drum is 

about V 0 =V Q , potential V Q in the photo conductor drum 41 surface is controllable by grid 

potential V Q . Surface potential V Q is detected by the V Q sensor 44 which is a surface 

potential meter. First, before laser exposure, negative surface potential V Q is given to the 

photo conductor drum 41 by the electrifying charger 43, and negative developing-bias- 
potential V B (|V B |<|V 0 |) of low voltage is given to the roller of the development counter 

45r with the developing bias generating unit 244. That is, the developing sleeve potential 
of the development counter 45r is V B . By laser exposure, the potential of the irradiation 

position on the photo conductor drum 41 falls, and it changes from surface potential V Q to 

attenuation potential V s of an electrostatic latent image. If attenuation potential V s 

becomes low voltage rather than developing-bias-potential V B , the toner electrified in 

negative [ which has been carried to the sleeve surface of the development counter 45r ] 
will adhere on the photo conductor drum 41. 

[0017]Here, since the difference of V Q and V B will produce a toner fogging if the carrier 

adhesion to a non-exposed area will occur if too large, and it is too small, it may be too 
large or must not be too small. There are so many amounts of toner adhesion that 
developing potential difference deltaV=|V B -V s | is large. On the other hand, attenuation 

potential V s changes as surface potential V Q changes, even if it is the same light 

exposure. Then, since the difference of V g and V s will change fixing a difference, for 

example maintaining the difference of V Q and V g within a certain amount of limits if 

surface potential V Q and developing-bias-potential V B are changed, The amount of toner 

adhesion can be changed and concentration can be controlled (for example, refer to JP,3~ 
271764,A). The gain of laser light emitting is switched by the sensitivity information of the 
photo conductor obtained by the V Q sensor 44. 

[0018]Since an electrophotography process deals with static electricity, it will receive 
environmental influence. Therefore, since a developing characteristic and the photo 
conductor characteristic mainly change, this compensation is needed. Then, the toner 
amount developed on standard imaging conditions is detected by the AIDC sensor 210 
about four colors, respectively. That is, the reference toner image which is to the 
foundations of concentration control is formed outside the imaging range on the photo 
conductor drum 41, and the AIDC sensor 210 formed near the photo conductor drum 41 
detects a toner amount. Corresponding to this detection value, developing-bias-potential 
V B and grid potential V Q can be changed, a developing potential difference (deltaV) can be 

chosen, and automatic concentration control which keeps constant the amount of toner 
adhesion in a maximum density level can be performed. A natural complexion fogging must 
also be removed. 

[0019](d) Explain gradation control, next the value of the picture signal inputted and the 
gray level correction of a standard with actually printed linear image concentration. In 
particular, in a color picture, the linear characteristic is called for fundamentally. Drawing 8 
is a figure of the sensitometry in reversal development. Image input level OD from an 
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image reader is linearly outputted to copy density. If the amount P (Lx) of laser light 
emitting is linearly changed to this image input level value Lx, a gradation characteristic 
(relation to image input level OD of outputted image concentration ID) will become 
nonlinear. Surface potential V s of a photo conductor declines corresponding to laser light 

emitting. That is, surface potential is gradually decreased nonlinearly as the amount of 
laser light emitting increases. Although it is determined to photo conductor electrification 
potential V Q that developing-bias-potential V B removes a natural complexion fogging and 

outputted image concentration ID (V s ) is obtained corresponding to a developing potential 

difference (V B ~V S (Lx)) f as for this developing characteristic, nonlinearity is shown again. 

Then, the light quantity P of laser is not changed linearly, each nonlinearity of the photo 
conductor characteristic and a developing characteristic is amended, and a luminescent 
characteristic is amended nonlinear so that it may become linear to an input level and 
outputted image concentration may be mentioned later. By this, outputted image 
concentration is linearly made to an image input level. 

[0020] Drawing 9 is a figure showing how to ask for the gray-level-correction data which 
realizes the gradation characteristic of the standard which makes outputted image 
concentration ID linear to image input level OD. As shown picture input data in the 
bottom, when it changes into the amount of laser exposure linearly and exposes in it by no 
changing as it was, the gradation curve (relation of the outputted image concentration to 
an image input level) shown in the upper part becomes nonlinear like a dashed line. The 
luminescent characteristic for changing this into the gradation curve of the target shown 
as a solid line serves as a curve of figure Nakashita's solid line. Namely, what is necessary 
is just to output the amount P of laser exposure of A" point on the dashed line of the 
same outputted image concentration as A' point (L^ corresponding to inputted-image- 

data L|, in order to change the A point (image input level on the dotted line in a figure 

into A' point on a solid line. What is necessary is similarly, just to output the amount P of 
laser exposure of B" point on the dashed line of the same outputted image concentration 
as B' point (l_ 2 ), in order to change the B point on a dotted line into B' point on a target 

solid line. In this way, it is called for, the amount of laser exposure, i.e., the gray— level- 
correction data, to an image input level. 

[0021 ](e) Above gradation selection, in order to obtain an output faithful to a manuscript 
picture, it explained realizing the gradation curve of the standard which outputs image 
concentration linearly to inputted image data. In this example, the user can choose the 
different gradation curve besides a standard linear gradation curve. In selection of a target 
gradation curve, in order to make selection by a user easy, it specifies at this example in 
the input of two hierarchies with the stage of the degree of the shape and shape of a 
gradation curve. 

[0022] Drawing 10 shows the concept of the shape and the stage of a shape change of a 
target gradation curve in graph. As a combination of selection of a gradation curve, 
following four kind (a) - (d) can be considered on the basis of relative relationship with a 
standard curve. An infinite gradation curve is realizable by changing the stage (level) of 
change of each shape. In a low concentration emphasis type (a), a gradation curve is made 
convex. Profound sensibility will be acquired if this gradation curve is used. In a high 
concentration emphasis type (b), a gradation curve is made convex. If this gradation curve 
is used, sensibility of a pastel tone will be acquired. A dark picture is correctable to the 
whole. In a halftone-density part emphasis type (c), although a gradation curve 
presupposes that it is large and convex at the high-level side, it presupposes that it is 
small and convex at the low side. If this gradation curve is used, sensibility, such as "**" 
and a "sharp", will be acquired. In a halftone-density part un-emphasizing type (d), 
although a gradation curve presupposes that it is small and convex at the low side, it 
presupposes that it is large and convex at the high-level side. If this gradation curve is 
used, the sensibility "are smooth" will be acquired "gently." What is necessary is just to 
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make the point that the gradation curve of a halftone-density part emphasis type (c) and 
a half-tone-density part un-emphasizing type (d) crosses a linear straight line the same 
as the case of a standard gradation curve ( drawing 8 ), for example. 

[0023]Next, the concrete method of selection of these gradation curves is explained. First, 
selection of the gradation curve by the navigational panel 221 shown in drawing 5 is 
explained. In setting out of the navigational panel 221, it chooses in two steps of inputs of 
selection and the change degree of shape of a gradation curve. By operation of the key 
306, the screen of gradation curve selection is called to the indicator 301. Drawing 1 1 is a 
figure of the selection picture displayed on the indicator 301. in a selection picture, the 
gradation curve of several kinds which were shown by a standard gradation curve and 
drawing 10 is displayed with the language "a "standard", [ "smooth" ], and "**" — 
"bright" — heavy" showing the feature of the gradation curve. Selection of a desired 
gradation curve is chosen out of five displayed gradation curves by the key 310 in which 
the indicator 301 was formed caudad. If one of gradation curves is chosen next, as shown 
in drawing 12 , the language ("weak" "standard", [ "strongly" ]) which showed the degree 
of change of a gradation curve will be displayed on the indicator 301 by the key 310. A 
user sets up a change degree by choosing either by the key 310 as similarly as the point. 
That is, a change degree is the gradation curve shape of the kind chosen by previous 
drawing 1 1 w hen it is selectable and three levels chose "it is strong", If the gradation 
curve nearest to a standard gradation curve will be chosen if the gradation curve 
separated from the standard gradation curve shown by drawing 10 is chosen and it 
chooses "it is weak", and a "standard" is chosen, a middle gradation curve will be chosen. 

[0024]In the above-mentioned selection, the display which stimulates the input of the 
level of a gradation curve after selection of the kind of desired gradation curve is 
outputted, and a standard target curve is chosen on a level "0" at the time of un- 
inputting of a level. Selection of a gradation curve is possible also by the tablet editor 232 
shown in drawing 13 . Drawing 1 3 shows the appearance of the tablet editor 232. In the 
coordinate input part 320, tab control specification on a manuscript can be performed by 
pointing using the coordinate input pen 321. Thereby, partial compilation specification of 
the various edit functions can be performed. The key group 322,323 for mode setting is 
formed in this coordinate input part 320. That is, the mode setting key 322,323, the 
gradation curve set part 324, and the color palette 325 are printed by the coordinate input 
part 320, and can use it as a mode setting part or a level setting section by a setting up 
function. The mode setting keys 322 and 323 are keys for various mode setting, 
respectively. 

Mode setting can be performed by pushing with the coordinate input pen 321. 

Therefore, it is also possible to choose the kind and degree of a gradation curve using the 

key groups 322 and 323. 

[0025](f) Make possible two or more gray-scale-representation patterns in the laser 
intensity becoming [ irregular ] method in two or more gray-scale-representation pattern 
this examples, using the dot cycle and duty ratio of laser emission as selectable. The 
reason is as follows. In the gray scale representation by the laser intensity becoming 
[ irregular ] method, the light intensity of 1 dot of a laser beam is modulated 
corresponding to a picture signal. This method is fundamentally high-resolution and 
smooth gray scale representation is possible for it. However, there are the following 
technical problems in the laser intensity becoming [ irregular ] method. (1) The pitch noise 
of a vertical scanning direction peculiar to laser exposure is easy to be reproduced. (2) It 
will reappear faithfully to the noise of the image data of an image reader. (3) The 
nonlinearity of a gradation characteristic becomes large easily. In color copying, in order to 
use a pictorial picture as a manuscript in many cases, especially image quality and a noise 
become important. 

[0026]For this reason, the light emission period (luminescence is possible) of N dot of a 
scanning direction and the nonluminescent period which does not emit light are provided, 
and it enables it to change N in an intensity modulation method in this example. In a 
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nonluminescent period, image concentration becomes small, a pitch noise peculiar to laser 
exposure stops being conspicuous by this, and the smoothness of a picture is improved. If 
the cycle N of luminescence is enlarged even if it is the duty ratio X of luminescence per 
same time, the pattern of a vertical bar will be further sensed strong. 
[0027]It uses that the emission duty ratio X (%) which is a time ratio to the whole period 
(= light emission period + nonluminescent period) of a light emission period can be 
selected. According to a user's liking, the image quality of redevelopment can be set up by 
setting up N and X. That is, in one cycle which consists of continuous N dots, the duty 
ratio X is a time ratio to the period of one cycle of the light emission period which can 
emit light for the semiconductor laser 34. Corresponding to this duty ratio X, the center 
(light emission period) of a dot has many toner amounts, and a toner amount decreases in 
the crevice between dots (nonluminescent period) in a scanning direction. If exposure 
development of this is continuously carried out to a vertical scanning direction, a vertical 
bar-like pattern (crevice) will be formed. If the duty ratio X of luminescence is made small, 
more, a crevice will be made clear and will serve as a pattern of the shape of a remarkable 
vertical bar. As already stated, there is a pitch noise of a characteristic vertical scanning 
direction in the laser intensity becoming [ irregular ] method, but in order to build a 
crevice also to a vertical line direction, the noise of a vertical scanning direction becomes 
difficult to be conspicuous, and a picture smooth as a whole is acquired. As [ thing / with 
same luminescence intensity 1 if a duty ratio becomes small, the amount of toner 
adhesion will decrease. Then, luminescence intensity is enlarged as a duty ratio becomes 
small. This compensates the fall of the concentration of a picture. Printer control CPU250 
sends dot number N and the emission duty ratio X to the flashing caution signal 
generation circuit 257, and generates the clock corresponding to a gray-scale- 
representation pattern with N and X selected. 

[0028]As one example, in a gray-scale-representation pattern (N, X), drawing 14 is X= 
80%, and shows the luminescence situation in a certain half tone density when dot cycle N 
changes from 1 to 4. Here, (a) shows the flashing caution signal at the time of N= 1 , and 
(b) shows the luminescence intensity of laser. Here, the luminescence intensity of laser is 
greatly controlled a little from the laser intensity at the time (X= 100%) of 100% 
luminescence shown with a dashed line according to a duty ratio 80%. Thereby, as shown 
in (a) of drawing 1 5 , the center of a dot has slightly many toner amounts, and a crevice 
with slightly few toner amounts is formed between dots. A vertical bar-like pattern will be 
formed, if this exposure is continuously performed also to a vertical scanning direction and 
is developed to it. 

[0029](c) of drawing 14 , (d), and (e) show the flashing caution signal in N= 2, and 3 and 4. 
Thus, if the cycle N is enlarged, as shown in (b) of drawing 15 , (c), and (d), the pattern of a 
vertical bar will be sensed strong for people's eyes, the noise of a vertical scanning 
direction will become difficult to be conspicuous, and smooth image quality will be 
obtained by the whole. Similarly, in a gray-scale-representation pattern (N, X), drawing 1 6 
is X= 60%, and shows the luminescence situation in a certain half tone density when dot 
cycle N changes from 1 to 4. Drawing 17 shows the toner adhesion situation 
corresponding to this. 

[0030] Usually, 256 gradation is expressed by modulating luminescence intensity as 1 dot 
cycle (N= 1) and 100% of an emission duty ratio (X= 100%). With one example, it is [ dot 
cycle / N / steps / of 1-4 dots / four ] selectable to 100%, 80%, and 60% of three-stage in 
the duty ratio (X %) of luminescence. In order to make selection for a user easy, it is set 
up so that continuous smoothness may be subjectively obtained combining (N, X). This 
pattern condition is shown in Table 1. In this way, it is possible to choose the gray-scale- 
representation pattern of nine patterns including = (N, X) (1,100) of standard conditions 
(STD). 
[0031] 
[Table 1] 
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[0032]The laser-light-emitting intensity P is set up by the following formula. 
P~(P 0 /X) xlOOxalpha — P Q is luminescence intensity [ usually / (STD) ] here. 

alpha is set to make a crevice well. 

Since a crevice is not formed between dots and a vertical bar-like pattern cannot be 
formed if the cycle N enlarges intensity too much when small, alpha is made small, and it 
brings close to 1 as N becomes large. The maximum of the increase in P Q may be 

established. 

[0033] Drawing 18 shows an example of the selection key in the sub navigational panel 340 
provided in the side of the navigational panel 221 shown by drawing 5 . In early stages, 
standard (STD) = (N, X) (1,100) is chosen, and LED display 334 under an STD mark lights 
up. A user presses the increase key 327 or the reduction key 326, can choose dot number 
(pitch)-ization in four steps, and presses the increase key 329 or the reduction key 328, 
and can choose a duty ratio at 60% and 80%. Normal (processing [ no ]) explained later for 
resolution selection — smooth — 1 (average processing) — smooth — the keys 330, 331, 
and 332 of 2 (ANAMO processing) are formed, and the LED display corresponding to the 
selected key lights up. The STD key 330 is a key which chooses a canonical mode (N= 1, 
X= 100%). Normal is set up in an initial state. 

[0034]As explained previously, a pattern is changed by selection of a gray-scale- 
representation pattern (N, X), and the grade of smoothness can be changed, but in a 
digital copy, the compensation process (spatial filter process) of MTF is still more possible 
in processing of image data. In this invention, in order to form a vertical bar-like pattern in 
a scanning direction with N dot cycle, the resolution and smoothness of a reappearance 
picture differ from each other by whether for data smoothing of the image data of N dot 
number to be carried out, and to be outputted. In this invention, only pattern control 
performs smoothing-ization without carrying out data smoothing fundamentally, but it 
enables it to also choose resolution, using the smooth ing-data method as selectable. A 
further still smoother picture is acquired by data smoothing in the pattern data-smoothing 
part 27 explained below. 

[0035] Prawing 19 shows an example of N= 4 dots and X= 80% of case, (a) shows the image 
data D1 obtained one by one in the scanning direction, D2, D3, and — . Here, flashing 
caution signals are 4 dot cycles, and are generated in 80% of duty ratio. Therefore, if the 
fundamental period of 1 dot is set to T, as for a flashing caution signal, the period output 
of 3.2T will be carried out, and the period output of the following 0.8T will not be carried 
out. Here, (b) shows a laser exposure level and a pulse when it outputs without carrying 
out data smoothing of image data ("Normal" of drawing 18 ). Here, in 4 dot cycles, although 
the image data D1, D2, and D3 are outputted as it is, in the 4th dot, a pulse is outputted 
only for 20% of period. 



2009/10/02 



11/28 ^— v 



JP-A-H06-70168 



[0036](c) shows a laser exposure level and a pulse when ( drawing 18 — " — smooth 1") 
equalizing processing of the image data of 4 dots is carried out. Thereby, the laser 
exposure level which equalized the image data of 4 dots is outputted. for example, in 4 
dots of the beginning, average value (D1+D2+D3+D4)/4 are calculated, and this value is 
3.2T — a period output is carried out. Although a thereby more smooth picture is 
acquired, though natural, resolution declines, on the other hand — (b) — fundamental — 
4x — since the picture for 0.8= 3.2 dots is faithfully reproduced to the read image data 
(a), there are few falls of resolution, in ANAMO data smoothing ( drawing 18 — " — smooth 
2") shown in (d), although the value of each dot is the same as it is, the cycle of each dot 
is shortened corresponding to a duty ratio. That is, the data of each dot is outputted in 
the period corresponding to 80% of duty, respectively. For example, respectively 0.8T 
carries out period continuation, the image data D1, D2, D3, and D4 are outputted, and a 
signal is not outputted during the remaining periods. 

[0037](h) In the case of the gradation setting-out color picture in a color picture, 
sequential operation of one copy is carried out in the order of cyanogen, magenta, yellow, 
and black. Therefore, selection and the gray-level-correction operation of a gradation 
curve are repeated for every color. He is trying for this to set up a gradation curve for 
every color. Thereby, since different gray scale conversion for every color is possible, 
amendment of the tint according to a concentration level is attained. The gray-level- 
correction color-balance for every color becomes memorizable, and can perform the 
delicate color adjustment which cannot be set up in the whole color-balance processing. 
This setting out can be remembered that repeated use is possible to RAM204. A user may 
enable it to choose all the color batch processing which changes a total color in the same 
objective floor tone curve, and the split application for every above-mentioned color. It 
becomes unnecessary to input the same objective floor tone curve in all the color batch 
processing repeatedly. 

[0038](g) A gradation characteristic changes delicately with setting out and the colors of 
the operation of gray-level-correction data, thus a gray-scale-representation pattern (N, 
X). Then, a gradation characteristic (gamma characteristics) is changed corresponding to 
N, and the selection value and color of X. However, about such various gray-scale- 
representation patterns, in order to memorize all of much gray-level-correction data, a big 
storage capacity is needed. Then, only a small number of fundamental data (former 
gradation curve) is memorized, and gray-level-correction data is calculated according to 
selection of gradation. Drawing 20 is a figure for the concept of the gradation control of 
this example to be shown. In this example, the toner detected amount by the AIDC sensor 
210 is divided into the level of 28 for every color, and the source data (dashed line of the 
drawing 9 upper part) before amendment is memorized to 28 sets chosen corresponding 
to each level (V Q , V B ), respectively. Since the relation between coating weight and 

concentration changes with each gray-scale-representation patterns 0, 1 , 2, — , 8 and 
each colors, the gradation characteristic data before amending for every color of each 
gray-scale-representation patterns 0, 1, 2, — , 8, and cyanogen, magenta, yellow and black 
is memorized. Therefore, 9x28x4 former gradation curves are beforehand memorized by 
data ROM203. On the other hand, a total of 1 3 kinds of gradation curves of three steps 
each of four kinds of gradation curves and the standard gradation curve which were 
shown in drawing 1 0 are also memorized by data ROM203. The source data before 
amendment is memorized to input level I of 255 levels as data standardized to 0-1 (x 
operation number of bits). Similarly, it memorizes as data which also standardized the 
target curve to 0-1 (x operation number of bits) to input level L of 255 levels each. In this 
example, the gradation curve at the time of printing by changing the value of the picture 
signal inputted into a light exposure linearly is memorized in each level of the AIDC sensor 
210 as a former gradation curve. 

[0039]First, the (A) user sets up a gray-scale-representation pattern from the sub panel 
340, while setting up a gradation curve with the navigational panel 221. The tablet editor 
232 may be made to perform setting out. On the other hand, the former gradation curve 
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corresponding to the gray-scale-representation pattern set to the detection value level 1 
of the (B) AIDC sensor 210 — 28 is called. Next, gray - level—correction data is calculated 
from the former gradation curve (C) Called and the set-up gradation curve by the same 
method as the case of the standard gradation curve of drawing 9 . 
[0040] Drawing 21 is a graph which shows the procedure of the operation of this gray- 
level-correction data. In drawing 21 , ** shows the former gradation curve in a certain 
AIDC level. ** It is a nonlinear gradation curve at the time of making the amount of laser 
exposure linear to image input level OD (straight line shown by a lower dotted line). 
It is called from ROM203. 

** is the gradation curve set up from the navigational panel 221 by the operator. Next, the 
operation procedure of gray-level-correction data ** for realizing set-up gradation curve 
** using these two gradation curve ** and ** is described. The case of the image input 
level L1 1 is explained. When the image input level L1 1 is given, it is necessary to print at 
set-up gradation curve ** with the image concentration shown by point C\ The point on 
former gradation curve ** reproducing the same image concentration as this point C is 
point C", and it turns out that it will reappear if this point C" sets the light exposure of 
laser to P (L1 1). Therefore, if it prints in the amount of laser exposure of P (L1 1) when 
the image input level L1 1 is given, a print will be performed with the gradation 
characteristic shown by set-up gradation curve **. Thus, gray-level-correction data ** 
which shows the relation of the image input level and the amount of laser exposure for 
changing about other image input levels and realizing set-up gradation curve ** is 
calculated. (D) In this way, when RAM204 memorizes and the same setting out is 
performed, the reuse of the obtained amendment curve is carried out. 
[0041 ](i) The flow chart 22 - drawing 24 of printer control show the main flow of the 
printer control part 201. First, after performing initial setting (S1), keystroke processing of 
the navigational panel 221 is performed and the shape (S3) and the degree (S4) of a gray- 
scale-representation pattern (S2) and a gradation curve are inputted. According to an 
entry content, each code is then set up. And it stands by that the start key 304 of the 
navigational panel 221 is pressed (S5). A push on the start key 304 will perform a sensor 
input process (S6). Next, the input signal from the various switches of the navigational 
panel 221 is incorporated in RAM in the printer control part 201 (S7). Next, with the 
preset value acquired by step S4 and S5, the gain of the gain switch circuit 255 of drawing 
5_is switched, and the luminous energy level of the semiconductor laser 264 is set up (S8). 
Next, an AIDC measuring process is performed and the amount of toner adhesion is 
obtained by the AIDC sensor 210 (S9). In this AIDC processing, a reference toner image is 
formed on a photo conductor, with the amount of toner adhesion of that reference toner 
image, the AIDC sensor 210 detects image reproduction concentration, and it is 
incorporated into RAM204 in the printer control part 201. Then, the copy of cyanogen, 
magenta, yellow, and black is performed. 

[0042]Next, it is judged whether it is the copy of cyanogen (S1 1). If judged with it being 
the copy of cyanogen next, based on the concentration detection level corresponding to 
the measured amount of cyanogen toner adhesion, the code of the grid potential 
correction value and developing-bias-potential correction value which are beforehand set 
up corresponding to this level, and a former gradation curve will be chosen (refer to S12 
and drawing 25 ). Next, a former gradation curve is called from the above-mentioned step 
S2 and the code selected by 3, 4, and 11, and gray-level-correction data is calculated 
from the method mentioned above (refer to S13 and drawing 19 ). Next, based on grid 
potential V Q and developing-bias-potential V B selected at the above-mentioned step S12, 

and the gray-level-correction data produced by calculating at Step S13, copying operation 
by a publicly known xerography is performed (S14). Next, it is judged whether the copy 
was completed (S15). If the copy is not completed, and it progressed to S21 and has 
ended, it will return to S3 and the following copy will be performed. 

[0043]Next, it is judged whether it is the copy of magenta (S21). If judged with it being the 
copy of magenta next, based on the concentration detection level corresponding to the 
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measured magenta toner coating weight, The code of the grid potential correction value 
and developing-bias-potential correction value which are beforehand set up corresponding 
to this level, and a former gradation curve is chosen (refer to S22 and drawing 25 ). Next, a 
former gradation curve is called from the above-mentioned step S2 and the code selected 
by 3, 4, and 22, and gray-level-correction data is calculated by the method mentioned 
above. Next, based on the gray-level-correction data produced by calculating at grid 
potential V Q and developing-bias-potential V g selected at the above-mentioned step S22, 

and Step S23, copying operation by a publicly known xerography is performed (S24). Next, 
it is judged whether the copy was completed (S25). If the copy is not completed, and it 
progressed to S31 and has ended, it will return to S3 and the following copy will be 
performed. 

[0044]Next, it is judged whether it is the copy of yellow (S31). If judged with it being the 
copy of yellow next, based on the concentration detection level corresponding to the 
measured yellow toner coating weight, The code of the grid potential correction value and 
developing-bias-potential correction value which are beforehand set up corresponding to 
this level, and a former gradation curve is chosen (refer to S32 and drawing 25 ). Next, a 
former gradation curve is called from the above-mentioned step S2 and the code selected 
by 3, 4, and 32, and gray-level-correction data is calculated (refer to S33 and drawing 1 9 ). 
Next, based on the gray-level-correction data produced by calculating at grid potential V Q 

and developing-bias-potential V g selected at the above-mentioned step S32, and Step 

S33, copying operation by a publicly known xerography is performed (S34). Next, it is 
judged whether the copy was completed (S35). If the copy is not completed, and it 
progressed to S41 and has ended, it will return to S3 and the following copy will be 
performed. 

[0045]Since it is the copy of black when judged with it not being the copy of yellow in 
S31, Next, based on the concentration detection level corresponding to the measured 
black toner coating weight, the code of the grid potential correction value and developing- 
bias-potential correction value which are beforehand set up corresponding to this level, 
and a former gradation curve is chosen (refer to S41 and drawing 25 ). Next, a former 
gradation curve is called from the above-mentioned step S2 and the code selected by 3, 
4, and 41, and gray-level-correction data is calculated (refer to S42 and drawing 19 ). Next, 
based on the gray-level-correction data produced by calculating at grid potential V Q and 

developing-bias-potential V B selected at the above-mentioned step S41, and Step S42, 

copying operation by a publicly known xerography is performed (S43). Since the copy is 
completed now, it returns to S3 and the following copy is performed. 

[00463 Drawing 25 shows the flow of V Q , V B , and gradation data selection ( drawing 23 S12, 

S22, drawing 24 S32, S41). Based on the concentration-detection-values level of the 
AIDC sensor 210, grid voltage V Q and developing^bias-voltage V Q are selected (S81). And 

the return of the former gradation curve corresponding to (V Q , V g ) is selected and (S82) 

carried out. Although the gradation curve is remembered to be a kind of pattern chosen 
for every color and we decided to calculate corresponding to each in this example, when 
the relative relation only with a sufficient pattern kind which carries out and is between 
each color exists, gradation data is memorized for every pattern, according to the 
difference in a color, processing may be added in a fixed relation, and data may be 
amended. 
[0047] 

[Effect of the Invention]Also in the digital image forming device which performs various 
gray scale representation, selection of the gradation characteristic by a user is possible. 
Here, since gray scale conversion which is different in different every gray scale 
representation (for example, color) is possible, amendment of the tint according to a 
concentration level, etc. is attained. 



2009/10/02 



14/28 ^— v 



JP-A-H06-70168 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the entire configuration of a digital color copying 
machine. 

[Drawing 2] It is a block diagram of an image signal processing part. 
[Drawing 3] They are some block diagrams of a printer control part. 
[Drawing 4] They are some block diagrams of a printer control part. 
[Drawing 5] It is a perspective view of a navigational panel. 

[Drawing 6] It is a block diagram of image data processing in a printer control part. 

[Drawing 7] It is a figure showing the surrounding electrifying charger of a photo conductor 

drum, and arrangement of a development counter in graph. 

[Drawing 8] It is a figure of the sensitometry in reversal development. 

[Drawing 9] It is a figure showing how to ask for standard gray-level-correction data. 

[Drawing 10] It is a figure showing the concept of the shape and the stage of a shape 

change of a target gradation curve in graph. 

[Drawing 1 1] It is a figure of the screen of kind selection of a gradation curve. 
[Drawing 1 2] It is a figure of the screen of level selection of a gradation curve. 
[Drawing 13] It is a figure of the panel of a tablet editor. 

[Drawing 14] It is a figure showing the luminescence situation in a certain half tone density 
when dot cycle N changes from 1 to 4 at X= 80%. 

[Drawing 15] It is a figure showing the toner adhesion situation corresponding to drawing 
14. 

[Drawing 1 6] It is a figure showing the luminescence situation in a certain half tone density 
when dot cycle N changes from 1 to 4 at X= 60%. 

[Drawing 17] It is a figure showing the toner adhesion situation corresponding to drawing 
16. 

[Drawing 18] It is a figure showing an example of the selection key of gray scale 
representation. 

[Drawing 1 9] It is a figure showing the various smoothing-data methods. 
[Drawing 20] It is a figure showing the data memorized for gray level correction. 
[Drawing 21] It is a figure showing the operation of emission data. 
[Drawing 22] It is a flow chart of the operation of emission data. 
[Drawing 23] It is a figure of one copy of the main flow of a printer control part. 
[Drawing 24] It is a figure of one copy of the main flow of a printer control part. 
[Drawing 25] It is a figure of one copy of the main flow of a printer control part. 
[Description of Notations] 

201 [ — A tablet editor, 253 / — A gamma correction part and 322,323 / — Mode setting 
key. ] — A printer control part and 203 — Data ROM, 210 — An AIDC sensor and 232 
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PtiSSlE^g: (CO; D # 6 ftfc^x-* £g^T&5fe 

[WAOBMtsimW] 
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mm\mtz>. 
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mm*nm-%. m&nmza^x, mtimmomm 
mmammtfAummmmzitwrz <t 3 csbw 

£ t ifiMtib B ft, C ffl£ » fciS#©£j£fl:#**J& 
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ftoftJttt. -«©^n©a— tfictoTttiljeTrftft 

#A&ns. 3.— *ffc,fcsie»i#tt©^*Bi^ 

UT»fp-rSiKS*t»0, «*©H#^^D-feXfc» 
ft, S ; F^*7'D-feX§*©PiiS«iSSfCJ;oT'fo^t) 
A©1 Hy h©3tSME*W««^fc#*Ur*«IS»l 

3. cc-e, 1 h7?»<*»fi©Hy 

S^friatitht- ©#3Bf«SE*t^t>0, 

SgttS. 3.— «fj!(t|WM«tfttt3»fc»iTra*J:5lc 
•TS*^. ;r©«fc5fcl«W^fcJI£#*#*£#&!MS 
^¥JI^ > n'fexfl!©H-?«t»S«-&fc;*)^»T?frJ5:ltn 

20 \tts.t>t£\i* 

co 0 0 4] *aiw©ie9tt, ^KftPmeEiiftff^^ 

CO 0 0 5] 

«jg^a». ^©P»ss#tt^ & @SfflPiH!ff 
jB#a<aft-rssg 1 s&3«&. *»©iea^i3*^ s 

0fM©Pgpg^^*^ffl#*tjlft-rsS2ilft^g:t, 

ft * tt**?:sjtBf«wgi&# fc^jfe-r s ^aiwiE^- 
* eett-rs* 1 fatg^at, ±tH©siS©iiiM*3is 

t ±IE© B ^©PtW#14 1 ©ffl*-&toii-tC*fjSL-TPiSI 
v^T. BS©PS@S#ttS#5 J: 3 C±E©PgH»IE^- 

40 C0 0 0 6] 

-y*m$mm\z-$-z>. src> a^^3K^#, 

* 5 ic ± z&mti.mm&mz*n^tmfovx& 

«pg9S#tttPtW^Sfe©SftK:^L.T, 

ftfc) \z. *^SCH«SH*#fc?#>&L/TPiH«jE4* 
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(a) fi?^M7-i?f0M 

(b> 7v>*mmmtmmm^mm 
(o mm&mt 

(d) Ptsaaw 

(e) mmmsi 

(f) m^pgiH^a/^"> 

(g) mmffiiEy*-?<Dmw io 

(h) 

(i) 7v>#mw<Dyv~ 

[0 0 0 8] (a)x^;^^-ffi^tiC0«^ 
Hit *^B^^Jg^JC#^x^;l/*^-S^«CD 

2 0 0 i«f<^^, -f*-; ^U-^«l 0 0 

©x+ttion iw*jiMfr*»#9>:/i 2 
at«ii»sn^*««»#ic^t-*af«fflo ccd 

±>V1 4ft«&TV>£a X**:M OH KltffiftKp 

*»t»»b, ^7r>i 5 jifcfss^n^jssi^ 
*-r*. H3ic«*r<fc3fc* --f^-^u-^«i o o 
hu ^-^y-^«im»i o iic±o««i3n*. -f 

*-^U-iMWi»l 0 lfcL ^7f>l 5J:<DlCmcD 
ttl^tfiWKflX^fyfl 0 2*S0«W«Wc:.fc 
oT> F 7-f ^ I /O 1 0 3 ^LTK*7 >^ 1 2 § 
*HH(U *fc* H^^I/O10 3iJ:tf;i7WH 30 
/Ol 0 4ft^l,TX**>^~*F^/tl 0 5ft« 

[0 0 0 9] HlicHoTRMSSKttS^ nft?>7 
1 2T8H»$n^H*fBifOH«tt. CCDir>-9-14T 
^m^gkSft£« CCDir>lM 4fcJ;l3#&nfc* 

(R) , » (G) , # (B) 0 3&0£tt*A«*f& 
RW«#ffi31«2 0fc<fcD* -fxn-(Y)> Vif>^ 
(MK 5/7X0, :/9**<K)©Vrrn*>©8K3>h 

atx^o IS 3 fc^-Tci: a 10 6tt C C 

d*5-^^-$^>*i 4*cfcrw«««aa«2 o 

— f * -5*fe >it l 4 

•iWl»2 0fc*V>m CCDir>U- 1 4tc£o 
T3K«««^nfca««*«» A/DSE#H82 llCfcD 

r,g, B©^«7 ? ^^;i/iB«5 2 --^fr^m^n, 

5V >s/miEznz> 0 eo^x—t^ >ymiEznitm so 
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•5 s - * immnEiMyt?- * t? * a & logjam 

®K2 4T> AttftMfi«!>«fi«9l»<2:2: , blC. * 
£>H&x-^KftR, G, Br-^J:!9W§o 

t> vx*>^ft«B»2 sirr, R.CBosfi©? 

S»S«liEMa&«SliiEIiIK2 BfcTffK &IMtt 
j^jE»«fefflB««ft»mH»2 7lC*^Tffofc 
^> 7 r U>^»»«2 0 lfc««WI«*iUTlH*'r 

[0 0 10] HlfcKotRflftKWt, :/U>*«- 
2 0 0fc6VJT, ^J>hMH»3 1B, A*3n* 

8F2 64 (H4) *»tS*-B. PgHx-* 

S*£Sn*l'-1flf-ARk *U:f>5 9-*BT, 
jE»«3 7&^LT. HiBK»ansa8t#:F^A4 1 
ft«#T*. **#F'5A4 1HU lf»£fcfc»t«- 
*»«IHC>f *5>y4 2TfJIH#an, »«^¥— 
5** 4 3 fcJ: 0— aifcWtSftTVi*. Z0#*Tf»fc ; 
ft 5 tt£ fc, mitft H7A41 ±£IS$|0#«#»*S^ 

a 5 i±ic#*^»6n*. «*s*ifcM— no. 
aait ^fio- (Y) , ^if>^ (m) , s/y> 

(C) Rff^y* (K) 0 4fifc:3Vvr«DSUTfT 
totl*. i)tftH7A4Ug?H7A5 1 

©»ffteWJBLTX*ir^l 0«X^^>»fPft^Dii 
Tp «9iK«. »»R4 7ftfHfca**c:tfc- 

^tgfStl, «M/-4 9i:«$tl§ 0 
[0 0 11] (b)^U>^*M&HmVfM» 
0 3 tm 4 HU ^-«^*8^0JW^co^#:c?> 
^ny^B*St. P r U>^«2 0 0fctt, yj>h» 

»-«o«fli*tr5^u>^«rip«2 p l^men 

0^D^7Ajdt»i$nfcfiIflROM2 0 2, 
^(Piii«iE5 ? -^^a^*an?t^-^ROM2 0 
3^«fc^RAM2 0 4^SBKans, 7 r U>^SMBflB2 
0 111 ^n^ROM, RAM<7)x-^tCj:oT^U> 
h»f^(7)a«lftfT^ 0 ^J^ffl»i2 0 1ll VaiT 
>it4 4, AIDCir>*9*2 10, ATD C-fe>1t2 1 
1, SSir>1^2 1 2, SSHr>-9-2 1 33^&©T^n 
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i/m^. tf\£DA#X^y5F2 14, #^-A*5>X 
X-f y3*2 1 6, mdtfcUy hX-fy^2 1 8#>£<£>{g 
WA*$n^o V 0 -fc>1*-4 4ft ^3£#:Sl 

I©ffi^tfJt§ fl AIDC-fe>it2 1 Oft 

*ht-teht-Miaiu vo, vb, myt&zm 

JllZ&^T. 2 2 2ft*tt, ^U>^ 

«*V2 0 1 lC*tlx--^39«X*'*n*.H«fc, 
Bfl:RWt5?^l/y hx?>f ? 2 3 2 (B13# 
88) T?©A*«^U>^ffl«UB2 0 1 fcArtSn*. 

[0 0 12] ^U>^«fP«2 0 1tt, #fiA*r-^ 
WoT, **ROM2 0 2©fiei:ft7T, tK9ffifl 

§B2 3 1 taw*/*** 2 2 1 t&waiu $e>fc /i<? 

WH/02 4 l^tfh t 7-l'^I/0242^lT 
^fflSffia- y h 2 4 3 &J;tf§I«g§4 5a-4 5 d<Z>3§ 

*/Vf txS^Ve Vi38*«KflEaL^y h 2 

4 4*«lirr*. ^J>^«ii2 0Ut -f* 

-i> y -^g& i o o (Dmmm^mmm 2 0 1 

P«iE^-^;^ma^nTV^7 i -^ROM2 0 3© 

1*^7^1/02 6 2 l/T#»ft: V-lf P 
~K/t2 6 3S*IBbt^5, 2 6 4tt* 

!f F9-f A* 2 6 3 l^ot, *©*3CjMK»S 
»St«5Ift *»*l/-if2 6 4(D»3l6SMloSE 

[0 0 13] B5H »fP^*;P2 2 1^I^^to 

reiT, LCD*jR«3oitt, SMreiueanfc*- 

-3 0 2ft ^-^©IDJIMtfcffS^-TftS. 

3 0 3ft 3tf-«»C!>«ft«ff57 i >*-4:^Ur* 

£J¥*r£, LCDIHW3 0 Ifcft HMW^ffl©^^ 
a— if ft JinsaWPraEfcfcJ; 

6£fflT£, LCD«Ri3 0 1tft <M£MJX<f h 
■«©ltt^^a-«««3h«, XL— *fft cn«t 

8ft **>iriMr-% i»-tLTM$n§o 
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J^77>^'>3>^3 10H LCDgt^g&3 0 1 

£©/1*;i/ft IC^I^ffA 
□ 3 11, 3 12m, **T?2t3*T?C!>I C#-H 
#!Wte#AT?**. ft»APfc#*LT, rf 

uv?&nn&\s/mm*-?> 1 3 1 1 oA-nam*- 

-3 l 4£«;3L£ 0 jfcfe, /V-3-py-^>3 l 5 

10 [0 0 14] 19 6 ft yU>^«HWB2 0 l\Z&V}2>m 

31SB2 0»6(DHft7 s -^(8i;^ h)ft <>^7x 
-XgB 2 5 1 £;frLT, 77-Xh-f>"77"Xh7 
9 h**y (KTF I FO«U 2 5 2 fcA*3 

n^>o 21 OF I FO^tU 2 5 2ft *5ME*lft©Bfft 

^f>;ty7r^ i EUT*!J, -f*— 3>U— y»i 0 0& 
^y >^g&2 0 0 2:OMffE£rny jrHWka>fi««K«- 
-rSfca&fcRH-SnS, FIFO^»J2 5 2©t-^ 
i0 ft *KlT*liE«2 5 3lCA*3ns. t^ROM2 
0 S<D&UrWET—*ifi7V >?«9CPU2 5 Ofc 
<fc0rffiiEa2 5 3tcS£*x, r»iE«2 5 3ft A# 
5 s -^£«jEUT3fi*^;V£D/Ajai«2 5 4 fc^l 
So ft*. 5 i -^ROM2 0 3JCft #«PiP1tiE5*~ 
^#ft»$ntVi5 q D/A**»2 5 4T5B6W^- 

>«mg52 5 s fc*t>T* r/y >*mmu2 0 1 * 

2 5 6fc«fcOX-f y^SWl, SW2, ••• (Hftofe/f 
50 7-P1, P2, -£*M0 ft«0«AT«3fe«nfcy 
-f>7?it«Snfe«, P5-T ^1/02 6 lfcfrl/T* 
a*#V~1fP^Y/t2 6 3te:3IStt, *»»Ix-1f2 6 

C P U 2 5 0 ft 5Btm«5S*lir»2 5 7 (Cg^Mo 

?-*n^«^£SS£3ii\ /17WH/02 6 2S*. 

40 [0 0 15] (c) MUSEfe. 

wafc*^Tr*» »*»icffl*iB«^WK«flEicyr:r 
50 [0016] H«»)Eftftiiwt"*«nc, m^s^n 
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-fe*©«»«IWH-*. 0711 g53 l £#:K5A4 1 CD* 
fc> D ©It*?*-^* 4 3 tmmA 5 r ©iBg£0j£ 

t43 ©^L) y FfcB, s> FS&ffcfcx- y h 2 4 
3 C«fc Dft©^U F*&Vs#t?in3nTV>S. £"J 
y H€&V C itfafc^K^AOSHSffiV. fc©Mfl$Ki. 
«£Vo=V 5 t^-a-^CDt?, ^#cH5A4 lglt 
©«ffcVoWU i"J y HtfiV* K±t)TM»TtS. & 

SHmftVoK. gWm©«-t?$)5Vo-k>-!}-4 41c: JO 
±D*»*ft5. if»#i»te*vvc, 
*-5?*4 3 fc<kt5tl3tfth'7A4 1 CSftffl*ffim 

9 SIMM 5 rOD-7l;B, ffi*&©ft©a*A-f 7 

x«ev B ( i v B i< i v 0 1 ) a*#*sns. -r?st) 

S«S4 5 r©S*XU-^fWa[»V»-CabS. 
— if*^lC«koTg53£#K5A4 1 ±©Ji#f#B©li& 

t*-T5. Vs )WSiW 7X«&Vb <k t> fefiS 

ttca*t, s#§g4 5 mxv-^&wizmtenTm 20 
tcMizmmvrz bj—i>mft# f^a 4 1 ©±ic#srr 

[0 0 17] Vo£Vb©^«, A#-r^st# 

R^SB^©^* U 7#5{h&*Si£U /jNS-r^S t K:f— 

V». h IIffiiAV= I Vb-Vs I 

a o r fe^ss-fe Vo im/!£?% \z.-3nmctz>. -ec 
t, votvB©^a*5gfii©«iifjtaa#ut3'D, tc 
hx\tm%-mzvo-o. ^mm&vo^^xmm/^ 30 
tx«^vb ^mt-rmt. Vb tv s ©^at^ftrr&© 

Z. fcj&tTff* (1tiiX\3XmW-Z- 2 7 1 7 6 4-^238 
#JH) . l>-~ !fSBt©y-f>ja. Vo-fe>iJ"4 4 

ic <t d # s nitmt&vmsmm c .t ^ t*j 0 aw. s n 
co 0 1 si f-fc. «^*^n-fextt> awsas-Rt) 

fc&s., j tz.~c 4ftfcov»T, *n*ru n*pftm& 40 

#T?lMft£n& S£A I DCt>*2 1 Otilfl 

1-*. -r&fo^ we#p5A4 i±©mmmpm3bI 

A 4 l©iS^fcS«-6tlfcAIDC-fe>U-2 1 0fcj;-3 
tht- MS«ffl-r§= <l©«fflfiC»j6UT, SURA 

m (AV) £S#?LT, S^«S^JVT©h^-#^ 

«ft-Sfcff"3a»«*ftflB|*ff5!:i*tT?**. * 

[0019] (d) mmrnw 50 
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mz. \iii5tizw&L&*<Dm£.mmz-7u>b-$ntz 

mz, #7-H*fc4HrVCtt, **»fcU=7&W6«« 
©^T&S. -f ^ — >> I) -0? ft £ ©HiftATJ l/^UI/O D 
*K;H6L xK^fL-TV— y^fcMP (Lx) *£* 

»fc«ft***t. pgia#e (iHMMtiDfflM 

SBtfe^jSLT. ^#©*iseevs*t«s-r-6. t 
is.t>%. u-tf&ftm&mffitztz-onmmnmm* 
\z#mmmzimvTte<. s^Txtfiv 

*fLT*&£>ftv ^-LT, StftBtttll (Vb-Vs (L 

x) ) \zMfeVT&i>wmmmiD <v*) *t#6ns 

tT, I/— !f ©IS^gP &mHm\Z3tfct£l£Z><DT'\±t£ 

<. ffi3t#:#ttts«#tt©-en-?n©*iR^tt*aiE 

±5ic» aa-rsA-sfcSBWwtft^awiciiiE-r-s. 
z.<Dz.t\z&v. mtimmmmu. mmxtiu^Mzn 

[0 0 2 0] 09«, fB*H««SlDSia«A?!jV'^ 

d fc»LT'j ~7\z?zmm<nmmw&*3m~?z> 

^ S^-©**il^m-CTfi!ltCS-r i 3 fc V— if J83£*fc 

(wfiiA* U"^;nc*fT5aAH#»a©iw«) «, «t 

-yt&s. -rat)*, Htf>©j*»±©Aj« (h«a* 
n c m jjm&mm0&m±<D A"is© v— y g?iesp 

(Li) SA7JH#5 i -i5'L 1 }'»jSUTffl*-rnfi<fc 
V». H«fc, jS^±©B^SBg©^«|±©B' &\Z& 
B'^tRDfflABf»*K©««S±©B''^ 
©V— tf«3feSP (Lb) *ffl*-rn«J:v». 

[0 0 2 1] (e) HW^K 

sk±-vu. mffim»tzi&mitmi3&nzrz.tbizxi3wm 

7~9\Z$tLTV~7lZWmm&*mATZ%iZ£<?>V£M 
IfB, «HP©U-7JS:IWPI*-^©«IC, SofcPt^l* 

-^sukts-s. Bm<D9gm*-7<Dmsi\z&^T. 
xmrnm-en** ^- j $\z&z>m®.*®mz-?z>-k.tb\z. 

»il*-^©»ttt*©»«©*^v»©RHft© 2 pgjf 
©AATfg^TS. 

[0 0 2 2] HI ob. a«©iwi*'-^©»«t-e© 
»tt*fc©«»©*fc*H=aS&C3ST. HP*-^©S 
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&©*&*•&£>•&£ lt». mm*-7t(Dmttff)M%(D 

*te, *ffl4il (a) ~ (d) m6tl«. 
#»«©*fl:©RI» (WW) ftfttsntcfcOMR 
©■W*--:/****?**. ttJMQMia (a) -Ctt 

t, &ns. (b) 

&£*IE-?£S„ (c) T?J4, pes* 

5. f PflP*£g&#3i!PS! (d) Ttt. HW#-:/tt. 

ftffauis (c) t.*mmmammmm. w vrnm 
fj-y (08) ©«#tiicfc-rn«<fc^. 

[0 0 2 3]*C cnS©IW«»-:/©W!©JWW9 a? 

*;I^2 2 l©»3t-C», i^lIA-XwMfti:^©^**© 
^ftS^-Vit©2SPi©XATfjS^-r5. *-3 0 6© 
•fffcioT. PWH*-^3Wi©1Wlft«j«»3 0 ISC 

>* awr. bii». **SP3 o i fc&sssn-saftis 

01 0T?^Lfc#«S©HH*-^ v Ptn*-y©# 
, rigs<j , rm<j > ttfetrg^sn^. £ so 

MWA, »*gB3 0 1 ©-R35ffc«W6nfc*~S 1 o k 
AotMSns, *-3 1 OiCj^T, ^-f*lfr©Pg 

ai^-ysaji-rst^fc, mi2\zm-?&.?\z, itn 
m . na<j ) #t£jR«3 0 1 fc«*sns. a— # 

*fc«^«3a©w;^a#Mire&0, r&<j 
rs 1 1» iB©BWi*-!/iiWRan*. 

[0 0 2 4] ilBfflSiRfcfe^XSi, 0rS©KP*-^ 

©«s©i®R©&fc, »»#-:?© i^;v©a#3HET 

gs*sfflAsn, l^;P©*A:frBf«. t^w "0" X 

■w»©a**-^««Wisn*. 0i3t^-r^ 

XW;/ * 2 3 2 EioTfe, ®iB*~^©MW 

*t!Tffi-C**. 01 3 H, ^^k>yhX5 i ^5'2 3 2© 50 



#»¥6-7 0 16 8 

wu^-r,, $^a*8B3 2 0 tc*5v^>T«, mmxij^ 
>3 2 i*m^rtf-i>h?2>z.tiz£.r), mm±.v>tz. 

©l*J©a:8«*ig$£&fT;£S. Sfc, H©J&glA;*j8l$3 
2 0 fctt, =E- HK5£ffl©=¥-#3 2 2, 3 2 3*t»!tt 
&nS„ T&fc>1>> €-Hl^-3 2 2, 3 2 3. Pg 
SS#-^5tBK3 2 4*<fctX^9-A-I/y h3 2 5ASf 
HA#gB 3 2 0 IcWJ^nr* 0 . S3t«Hfc<fco T. 

^^-3 2 2, 3 2 3H -t-n^n. £*E--Ft8j£ 
ffl©*-T;&D, I^AM>3 2 ltJffCtfci 

13 22. 3 2 3 ftflfcT, PgfiS*-> f ©a!gtS'&^ 

[0 0 2 5] (f ) ^s©i®ii^a/i^-> 
*H0l#n?t4, V-1f3MBBHtSfc*V»T, W-if«* 
©Hy h««t5*a-5r-fit*aHlRriBiUT, 808c© 

Iftf-A© 1 h©3t!fiS!5*0«e^{C»JSUT^a 

c©*«», &*mzM»m&&<, »s*»& 

HU ^©i^^SAta&S. (l) ifll3t$6if*©H 

^^©tfy^y-fX^sssn^rvi. (2) ■< * 

* 5 . ( 3 ) Hfii«ptt©*«i»ttat^ir < * d w v^o 

[0 0 2 6] ^©fe*. *SllfiWTf«. SI^W^jCE 
*ViT. iff*lSl0NH?M5Miri (^^H 

«S«S/hS < & 0. tf»3t#*©lfy ^/-f 
rBlS&D©5§^©5 i a.-?^JtXT*oTt>. 9^©A 

«NSA#<-rst. S6fc«w©/^~>«qft<*c 

[0027] *6tc 5§^»ip B i©^»!ra (=^ytmm+ 
m&mm izMt^mit-v^^yt^a.—^^itx 
(%) feSSirigti-«. n, x&sttsctci 

a3S3KJBMffli««©*iiifcafr*ttniiifc-c**. c© 

5 i a.-5 i ^H:Xtc*fJiS:L.T. ^S^rlfijfC. Hy>©f 

* (^S3^) ich^— **t#< v Hi/h©gip B i mm 
ymm i:ht-is«M<fts. ^nsits^sii; 
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11 

B*t><*fc», ■M*rtl©/*;WB:ftfefc<<fc 

ttL%\zz>nm%3k&&±%<irz> 0 z.n\z&D, m&v 

5 7fc»o, n, xfc±owan&iwaa^-> 
[0028] mti/T, 0i4it Pwaa^^-> 

(N, X) fc*V>T, X=8 0%T, H^hflWU 
JB^^-T. (a) tt, .N=l©fc*OSWM» 

t*u (b) w-if©»3eai«**r. zisn?, 

«T7^f 10 0 XSBKHf (X= 10 0%) <DU-*?mBZ 
< fcD« z P*€r<«iJlcrs. tn^ckD, il5© (a) 



12 



* [0 0 2 9] HI 4® (c) , (d) , (e) fcfc N = 
2, 3, 4©»d©SHI»**«'r. £©<fc5fc^JfflN 
***<LTVi< 01 50 (b) , (c) , (d) 

\z^xo\z, Aomzu, im<Dn*->ifim<&v 

WV?—> (N, X) fcSS^T, X=6 0%T> P^F 
««N*«l*6 4**«fcU&i««>, 
Tf©»3KJRiBS^c *fc, ■ 1 7 tt, ■ cnfcjWKLfc 

[0 0 3 0] IfH lFyFMB (N=l), 100 

%o^^-^^it (x=ioo%) tvx, mym 

*ft*PT*Ctfc: < toT2 5 6IWl03KBfttf5, 1 
KTBU NP*F»Bftl~4F*F©4«WBe:, 
CD^-T-^it (X%) £10 0%, 8 0%, 60%© 

3R»fc^we**. ^-mzt^romu^B 
\zrz>rz®, (n, x) ^m^t>itx±mm\zmmm 

a? TD) <D <N, X) = (1, 10 0) ^iSJbft%r%9— 
[0 0 3 1] 







fi-f* X (%) 
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8 0 
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1. 12BPo 
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6 0 


0.90 


1. 50P o 
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8 0 


0.933 


1. 17P 0 
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6 0 


0.933 


1. 56P, 


5 


3 


80 


0.967 


1. 21P 0 


6 


3 


60 


0. 967 


1. 61P. 


7 


4 


8 0 


1.00 


1. 25P» 


8 


4 


60 


1. 00 


1.67Po 



[0032] u-if««»«PHu *©arRjesn 

So 

P= (Po/X) XlOOXa 

CZKU Pott, If (STD) <Z>«#atorc»tK a 
[0 0 3 3] gl8(l H5T**Ufcf!lfP/1*;^2 2 1 



50 



©«^^^^^n^^ftffA°^3 4 o fcisw-^XR 

WJBfcfau (STD) O (N, 

x) - (i, ioo) wmmztu STDY^OT© 

LED$*3 3 4 3SftjSl«rr*. «lP*-3 2 

7 tfc»«^-3 2 6Sff LT4g(STHy h» U? 
y^) 4fc*»iT?** 3=fc, 2 9*«:tt«^ 

^3 2 8^LT60%^80 %T?a-f^ Jt£g 

X2 (T^ffiSD 0^3 3 0, 3 3 1, 3 3 2; 
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So a*5* STD+~3 3 0ll RipqE-F (N=l, 
X-10 0%) £g«TS*-TfcS e WJBWCEU 

[0 0 3 4] jfefcHBLfciifc, BP^iS/t^-> 
(N, X) ©»RfcJ:0^->ft«D#ATXA-X 

[0 0 3 5] 019ft N=4H^h > X=8O%0i 
(a) \Z. ****|fl»CJBJfc#6*lfc 
Bflfc^-^Dl, D2, D3, -*jft-r. 583fc» 

Wo i h0at*«**Ttr«t, 

»*«H»tt3. 2T©JBIflH*a*U #©0. 8TOI 
^m^^n^v^o (b) tt, Hft-r-^o^S 

MI^L^^TffiAtfet^ (His© IV -t 

D2, D3tt*<Z>*SfflASn«^ 4#@©Pyhfc* 

[0 0 3 6] (c) tt, 4Fyh0I«T-^S 

(HI 8© IXA— XI J ) ©U— 

* (D 1+D2+D3+D4) /4MR«&tU £©« 

XaH«tft»sn*#> a«ft«(6. »«*tt«Ti- 
So utidMU (b) -cfifc i*Bi:4xo. 8 = 
3. 2 h#©H«&, fcfcttofcMfc^-i' (a) 

taxkiffirensfcab, *«wj©«Ttt4>at*. 

fc, (d) fc«-r7±^E¥»ft«« (HI 8© TXA- 
X2J ) TSt #Hyh©Itt*(D**HCT?ft** 

T&fc^, ^Fy h0r~^^8 0%(Z)x^-^^^M 

di, D2, D3, D4^n-?no. 8T©»raaM 
[0037] (h) *7-mmz&v&mtK& 
9. r/^^^o^NUKnaans. 



(8) #Bi¥6-70168 

-rs£5£LTv>Sc -n^j:D, fiErttcsftofepg 
nflBtetts. *&, fi£t©iiii«jE*^wt^>x# 

E*«rflBfcaD, 4f © A 7-/t7 >X8LIi?fif ST 
[0 0 3 8] (g) mmiEf-9<r>^M 

z<D&5\zmmmirt9-> (n, x) ©wt^a^- 

f:J:«i#WfW:^ot<§o ^£T> N, x 

^us* l^u c©j:3a*»aiirn«a/^->fc 
**aEtra*ft4*£*rs. *zn?* *Hk©s*M3* 

«©»HW»©»i:S*"r&»©HT?»*- #*«fln? 
ftfitftKAIDCir^*^ 1 Ofc^SF^-tfcffi 

s (vg, vb> ©2 8m\zMhT*n j etmiEmv>7t7 £ 
-9 (m9(o±momm *e«lt*<. *jt, 

W*g/1*->0, 1, 2, 8^7-^oT 

tt«^«©H**wa*©T, &mamn9-> 

0, 1, 2, », St^T>. W>9* ^XD^ ? 

^ ©&e izmmrnvmrnft^^tfimzft 

S« bf*T, 9X2 8X4iH©7clW*-^ * 
^^Di56T r -^ROM2 0 3fCE«$nSp — >5\ 01 

0 fc* bfc 4 «£i©®li#-:/©# 3 mPtigsp©BS 

:/&©-&» 1 3mm<Dmm%-7%7 : -9ROM2 

0 3 JcfEltanSo WiEM<D7t : T—9U, 2 5 5 

©A*i/^nfc»i/T, 0-1 (xmMVvhm \z 

^t>#2 5 5 l/^;l/©A^7l/^;VLtC*fLT, 0-1 
^ So a*> *HM«fc^ViTtt, TCfi^-^^LT, 

a i Dct>f2 1 O0#i/^;w:^^t, Abatis 

[0 0 3 9] (A) a-UW, »fP/'?*;V2 2 1 

oi:DPfii^A o ^->5^-rso k««> ^ 

hxr>f?2 3 2Tff5£5£UTfcJ;^o — 
(B) A I D Cir>l5* 2 1 0©#ttMSWWl~2 
8 i:^$n^^li^A 0 ^->i:^MlS-rS7uPgii* 
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[0 0 4 0] H2 1B, zommmiET-i?<D9»<Dm 

m%*-r? ; 777?&Z>o H2 1fc*V>T* WAIDC 

OM2 0 3<fcBPK«HSnS. ®\tt^V-?\Z 
£^TJSft^*;i/2 2 1 cfcDR^snfcPm*-^?* 

an&iWA-^ft^^^fcftoiwwtiE^ 5 -^© 
©*»^jHicrj^Ta^«. is«a*wwli i®« 

«jgsnfcPHii*-^©Ttt, t^sn 

*D, ^©jSC'MI 1f<z>jg3fcM£P (Lll) t 

Lii^OTcfe p (lid <Dt/-ifg3^a*r 
^u>hrn«, »«snfcHW*^©T?^na:» a? 

Z> 0 (D) £5LT#£nfcWlE#-- !/fcfc RAM 2 0 

[0 0 4 1] (i) ^U>^«»CD^n- 
B2 2~H2 4fik 7 p U>^a^lgB2 0 l(D^-r>^n 

*r, *DJBR«ftffo&* (si), mm* 

*)V2 2 1 (D*-A*»«£fTV^ HM*3lA*-> 50 
(S2) , Pgp^-^O^ (S3) *J:a«£V> (S 

4) £A#T£o *0>P», A*W»fcbfc39«t>T, 

©x*-K*-3 o 4 3jtffTsn*®af*»-r* (s 

5) , 0 43WTF*n*t, ir>1^A* 
»«**firton« (s 6) . »ft^**2 2 ico& 

RAMrttKoasn* (s?) a jfet, xf77 p s4 

82 5 5 ©^>f >§«SM.T, 2 6 40* 40 

Si"*;v&«5tr3 (S8) o *tc, AiDCSteMi 
jWllfrStU A I DCir>i^2 1 0l:<J;Dht-SfI 
**»Sn* (S9) . HC!)AIDCjBllC*^TB, X 

h^-- ammiz^rimmnmmm^ AiDc^>it2 

1 0fc«fcoT«ffiU P p U>^MWaK2 0 lfiORAM 

[0 0 4 2] ^TX^Sf^^^^WSS 
(Sll)o 3/7>©*?T*5tWtStlSL 50 
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»IE«t7cBMI*-^©n— FtJBJ-r* (SI 2. H 

2 5#I) o ±mXy"y7S2 t 3, 4, lit 

^an&3-]s*67ciwi*-^*i»»au nab 

BWttiE^-^Si^-r^ (SI 3, Hi 
9#Jft) o ±ffiX^y7 p S 1 2fcTWi«nfcif 

U y F«fiV€ TA«ffiVi <h, X?y^S 1 

3 tii ttf e>n^waiEx-^ t izm^x^m 
(om^mmz «t **s»fe**f?r * (s 1 4) . * 
\ z> mmmTVfrft&mfeznz (s 1 5) . mm* 
iKTLTv^w-na, s 2 ilea*, *7LTv>ni£ 

[0 0 4 3] #ClC, V-lf>^<7)^¥Tfe§^ : g^^J^ 

^ns (s2i)o vi£>^0«^&££^£n£ 
mm&mi<>ov\zm^T, zkdwmzmjshsT&z 

X«fir«iEfllt7£PgP*-^03-FSSK-r§ (S2 
2, ^2 5#I) 0 ±EXr^^S2, 3, 4, 

2 2T»i?^n&3-P^67cB»l*-- , ^*i*tfiHU 

JilBX-ry^S 2 2fcTJiRSnfeyUy Fm#V<;£ 

n^afftsnf-r* (S2 4) . awibfe 
Mws^ns (S25), mmmThx^fctfn 

fct S3 Ileitis jRTLTVmtf, S3tcM0, 
[0 0 4 4] -fxn-cDl»T?*a*5*««Wft 

(s 3 1) o -<xn— ©ai^7f*sfcw^ns- 

mz, «fiSnfc^xn-h^-f5MHIte»j«rr* 

X«fWjE*t7clWI*-^©3-FSWiT* (S3 
2, 132 5#JH) o ±ffiX<ry:/S2, 3, 4, 

3 2T?*#JSnfc3-F*>S5E»i«*-^*l»tffflU 
PtP«JEx-^^»t-^> (S 3 3, 01 9#j&) c * 
fc„ ±f3X5^:/S3 2fcTaR£ftfc^yy F«ffiV 
g i:S«AW7X«fiVB tXf^^S 3 3tiagtLT# 

**9«fp**frr* (S3 4) o ^ «^*«tl 
&*W(tsn« (S3 5) o m^^TbTv^^n 

fit S4 1i£it^ ^TUTV^ntf, S 3 IcM D > ^© 
[0 0 4 5] S 3 lT^xn-CD*^7?tt^i:Wft*n 
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17 

-^•©3-H*a*?r* (S4 i, E2 5#gg) . & 

fc, lEXf?yS2, 3, 4, 4 i-ca#?3nfcn- 

T* (S4.2. 019#{S) . ±£Xf?^S4 
1 KT»R3nfcjrU y HttfKVc fclMtVf TXifi 
V, £Xf>^S 4 2T?g|SCL-T#6nfc|SgW«IE5 ; - 

5 (S4 3) . Zimfm^J&Sl&Tl'T^SCT?, S3I: 

[0 0 4 6] 02 5«, Vc, VB.ItW^-^SS (02 
3S12, S22, 024S32, S41) ©7D-£ 

5j?t. MDct 2 1 o<omsmmm.\y^\tm-^ 

(S8 1) . JtVX. (Vg, Vb) fcMJSl/&7nlWPI* 

-•f&mfevr (S8 2> . u*->-rs, *m 

[0 0 4 7] 

mm\z^x-h. =L-mz & & Bairn ©»#?**irirc 
liao&iwi«lfc8ing«&©T. MEWWteiSKfcfi 

»&£©*tjE#>>Iiefc&.5. 

[BWoflMfftlRH] 

[01] 7^;V#^-^i6©:£#«££^©rffi0 50 

[02] m&ianimM>'7uy 

[03] 7 p U>^««lgE©-i5©^n2 / ^0t?*S < , 

[04] •7V>?MWffiV>-M<D'7Uy?mT?$>Z>. 

[05] tftfPA*;wc^«0TS65. 

[06] 7 p 'j>4'ffiiffliBPCfettsi9#T r -^«aja©^'n 
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[07] mytfcFy&ottiDoftm^-i?* tmm 

SI©iBg*0SC69fc^-r0-e*-5. 
[08] SRB«fc*»*-fe>3'h^hUc!>HT?**. 

[09] **©»w*i:e?-*©:#«>:£*^0t?<& 

[010] B«cpBlii*-^©^tJtO!>»*aEft©S 

it0«fcfe*03ses)fc^-r0T*«. 

[011] PgP!*-^'©a«S^©Hffi©0-eabSo 
[012] |fW#-:f©l^k8$?©ins©BTf*5.- 
[013] 9-tvv h^jpon^jwrn-vfoZo 

[014] X=8 0%T, KyhWBNa»l#>&4*T? 

[015] 014 trttf&Lfc h^— fMRfcRftS-rBBT- 
2b -So 

[016] X=6 0%T?, Hy>«JBN*tia>6 4*T! 

[017] 016 cawsLfc h^-- #*«ffi^^-r0T? 
Mis] iwwao^^-o^ftsR-rBre*©. 

[HI 9] i^«|IS§^tlT^§o 

[020] mmniEm\zm&2n%?-?%5fr?®T?%> 

[■2 2] ^T—*0g»toyu—?*—hTZ»&. 
[i2 3] 7U>^flffl5<z>j*-<f >7n-fi)i8oB^ 

[■2 4] yu>^«f»«o^-f >^n-(01,«<0HT? 

[02 5] ^U>^«W»©^>f >>rn-<7)l»©HT 

MJ^OiRW] 

2 0 1 *-*:/U>^ttfUfc. 2 0 3-t^ROM> 2 

1 0-A I DCir>1i\ 2 3 2*«9*lVy hXr^ 

2 5 3-rttIEfe 3 2 2, 3 2 3 -^E— ■ 
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